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Problems using aggregate scores of the Medical Outcomes Study
36-item Short Form Health Survey in knee and hip osteoarthritis:
possible solutionsRecently, Rannou et al.1 performed an exploratory factor
analysis on the eight subscale scores of the short form-36
(SF-36) in a sample of over 4000 patients with osteoarthritis
(OA) and concluded that evidence did not support the use of
the aggregate physical component score (PCS) and mental
component score (MCS). This conclusion was based on the
authors’ interpretation that the factor structure they found
was not consistent with the two-factor orthogonal factor
structure used to develop the Medical Outcomes Study
(MOS) SF-36 composite scoring system2. The authors
pointed out that two subscales linked with the MCS
(emotional role and social functioning) loaded on both the
physical and mental component factors and that the general
health perception subscale loaded on the mental component
factor rather than the physical component factor.
In fact, the authors of the original MOS SF-36 scoring
system hypothesized that three subscales would load mod-
erately to strongly on both the physical and mental compo-
nent factors, and, indeed, in the original general population
sample, four subscales had factor loadings 0.30 on both
factors2 e not unlike the results reported by Rannou et al.
This in itself is not problematic. That is because the rotated
factor component matrix interpreted by Rannou et al. is not
used directly to compute orthogonal factor scores. Rather,
the orthogonal factor scores are generated from the factor
component score coefﬁcient matrix. Orthogonal factor
scores computed by this method eliminate the problem of
multicollinearity when using both component scores in mul-
tiple regression, for instance, but result in potentially difﬁcult
to interpret residualized scores. This orthogonal scoring
method does not, as suggested by Rannou et al., however,
preclude individual subscales loading on both components
in the factor component matrix.
Nonetheless, there are two signiﬁcant problems with
the use of MOS SF-36 scoring in patients with chronic ill-
ness, and the results reported by Rannou et al. illustrate
these problems. One problem relates to the assumption
that the MOS SF-36 system will generate orthogonal fac-
tor scores. The validity of the computational formula for
the PCS and MCS for patients with chronic illness is
predicated on the assumption that the relationship be-
tween the eight subscales in this population is the
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ship exists between physical and mental health, particu-
larly in the context of physical or mental illness, and
this relationship would be expected to alter aggregate
scores as computed by the MOS SF-36 methods3. Con-
sistent with this, the correlation between the PCS and
MCS reported by Rannou et al. was not zero, but rather
0.14. Thus, rather than residualized factor scores, one is
left with partially or mostly residualized factor scores, the
interpretation of which is somewhat unclear.
The second problem relates to the use of negative scor-
ing coefﬁcients in the MOS SF-36 method to calculate sum-
mary scores. Farivar et al.4 recently demonstrated that
when physical subscale scores are well below the mean
and mental subscale scores somewhat less below the
mean, this scoring method will result in an artifactual migra-
tion of the aggregate PCS score away from the mean and
a migration of the aggregate MCS score toward the mean.
Indeed, in Table II of the report by Rannou et al., OA patient
scores on the physical subscales ( physical functioning,
physical role, bodily pain, and general health perception)
are 1.3e2.3 standard deviations lower than the Swedish
general population, and the PCS score is approximately
1.8 standard deviations below the standardization popula-
tion mean. More signiﬁcantly, scores on the mental sub-
scales (mental health, emotional role, vitality, and social
functioning) are 0.8e1.3 standard deviations lower than
the Swedish general population scores, but the MCS is
only 0.3 standard deviations lower than the standardization
sample mean. This is consistent with most reports on pa-
tients with chronic illness, in which MCSs tend to be close
to the general population mean despite a high prevalence
of depression, for instance. An important implication of
this scoring artifact is that improvements in quality of life re-
sulting from medical treatment may be evident in the sub-
scale scores, but may not move the aggregate scores
enough to be detected3.
Thus, as Rannou et al. argue, there are substantive prob-
lems with using the MOS SF-36 aggregate PCS and MCS in
chronically ill patients. There are, however, possible solu-
tions. The RAND-36 method, for instance, provides an alter-
native scoring algorithm that generates correlated, rather
than orthogonal, summary scores that can be compared to
a US standardization sample5. In addition, Farivar et al.4
recently demonstrated that group-speciﬁc scoring algo-
rithms can be generated, which, although not comparable
to population norms, eliminate many of the problems that
have been reported when the MOS SF-36 aggregate scores
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